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The invention concerns a method -for producing a cyanide-free solution of 
a gold c o mP o.n d that is suitable for gold electrodeposition baths, a gold com- 
pound solution produced by this method, and its uses. 

Xhe use of cyanide-contains solutions of gold co mP ounds as baths for 
the electrodeposit.cn of gold on ob.ects has lon 9 been .nown. Oue to the high 
toxicity of the cyanide ions that are used and of the hydrocyanic acid that is 
derated under certain conditions, the use of this well-Known process i. as- 
sociated with considerable safety problems. 

v, solutions or gold compounds for electrodeposition baths are 

Furthermore, solutions* y 

f t-he art but they have the disadvantage of decomposing 
known from the state of the art, out y 

nt o£ time a solution of ammonium disulf itoaurate is 
after a certain amount ot time. 

cited as a typical example of this. 

JP 10[ 1998,-317.1B3 A describes, among other things, a mercaptocarboxylic 
acid gold-Plating bath that contains one or .ore of the following components: 
an al.ali metal salt or ammonium salt of an acetylcysteine gold complex, a 
cysteine gold complex, a mercaptosuccmic acid gold complex, a gold chloride, 
and a sulfur-containing gold complex. However, these solutions also suffer 
from the disadvantage that they decompose after a certain amount of time. 
^ Thls presents the problem of at least partially eliminating the disadvan- 
tag es mentioned above with the aid of a new type of method., a new type of so- 
lutlon of gold compounds, and suitable applications. The crux of the problem 
is the development of a method for producing a stable, cyanide-free solution 

• e ,n, fl hle for gold electrodeposition baths, 
of a gold compound that is suitable for goia 




^-y.j. i , n i uiin n i n n- 1 ■i " a " " f,n i.ii rh - 6 -lew.m 



I„ the firsc step of the method of the invention, a cysteine and/or cys- 
teinate xs reacted in a first aqueous medium, especially water, with tetra- 
chloride acid and/or a tetrachloroaurate . Potassium cysteinate and sodium 
cystexnate are examples of the cysteinate that .ay be used, and sodium tetra- 
chloroaurate and potassium tetrachloroaurate are examples of suitable tetra- 
chloroaurates . 

In the second step of the method, the precipitate that forms in the first 
step xs separated from the first aqueous medxum. This separation can be ef- 
fected, for example, by repeated centrif ugatxon and decanting of the super- 

natant liquid. 

Finally, the precipitate is dissolved in a second aqueous medium, for ex- 
ample, xn water, by additxon. for example, of a potassium hydroxide solution, 
which at the same time raises the P H to 12.0-14.0. 

The solutions of gold compounds obtained in this way are stable for sev- 
eral weeks when stored with the exclusion of light and axr and have out- 
standing properties for gold electrodeposxtion baths. 

Th e followxng variations have been found to be practically effective and 
thus especially advantageous: 

The separated precipitate is washed until it is free of chloride. 
The molar ratio of cysteine/cysteinate to the tetrachlorogold compound is 
3:1 to 10:1- Experience shows that a molar ratio of 3:1 produces the highest 
yields . 

The reaction is advantageously carried out at a temperature of T < + 30°C. 
since at higher temperatures the gold compound shows signs of decomposition. 

I„ addition, it has been found to be advantageous in practice if the P H 
rises to 13.5 during the dissolving of the precipitate (very stable solu- 




t ions,. and if potassium L-cysteinate is used as the cysteine. 

The solutions of gold compounds produced by the above method have the de- 

sired properties. 

Naturally, this also applies to the corresponding applications, espe- 
cially those in which the solutions of gold pounds are used as precursors 
for the production of gold-containing heterogeneous catalysts or as gold elec- 

trodeposition baths. 

The invention is illustrated by the following example. 

— 3_ : i L- cvsteine / HAuCl, Solution 

30.557 g (0.272 mole, of aqueous KOH solution (50%, is weighed into a 

c j • ■ ~i , ofP r 32 956 g (0.272 mole, of L- 
beaker and diluted with 36 mL of deiomzed water. 32.9b 

• „ rf i™, A mildly exothermic reaction 
cysteine is added to this solution in portions. A mild y 

occurs. A clear, colorless solution is formed. 

43.021 g (0.0906 mole, of HAuCl, solution is weighed into a second beaker 
(400 mL, and brought to a volume of 145 mL. Aqueous KOH solution (10%, is 
added to the HAuCl 4 solution until the P H of the solution reaches 6.1 (amount 
consumed = 162 mL, . A clear, rust-red solution is formed. 

The gold chloride solution is then added in portions to the amino acid 

salt solution. 

The pH falls steadily during this addition. The solution is clear and 
colorless at first. After about 20 mL of the gold chloride solution has been 
added, the solution becomes turbid. As more solution is added, a white sus- 

Since the reaction is exothermic, the solution must be cooled throughout 
the addition, so that the temperature does not exceed + 20°C. 

.ion is then stirred for another 1 1/2 hours. It becomes some- 
The suspension is cnen ^lj-j-j.^ 
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what lighter but .till has a yellowish tin g e. The suspension is then washed 
free of chloride by centrif uging . 

After the suspension is chloride-free, aqueous KOH solution (50%, is 
added until a pH value of 13.5 is established. A golden yellow solution was 
obtained. Due to the slight turbidity that was still present, the solution 
was filtered through a cellulose filter. 

A clear, golden yellow solution was then obtained, whrch was poured into 
a brown glass bottle and tightly sealed. 

551.487 g of a Au-amino acid solution was obtained. 

The Au content of the solution is 3.16% (Au yield: 97.7%). 

The CI content of the solution is 17 ppm. 

The solution remains stable for months. 



4 



